Abstract. 2014 Dielectric spectra of Rb2ZnCl4 were determined in the 6-400 cm-1 region for 300 and 90 K. In the 30-400 cm-1 region they were evaluated from bulk reflectivity measurements, in the 6-22 cm-1 region they were calculated from complex transmittance measurements performed on a tunable monochromatic BWO spectrometer. All polar modes were approximately assigned and their parameters determined. No amplitudon and phason were observed in the incommensurate phase because of a high background absorption. A hard A1 mode at 18 cm-1 was seen below 130 K in agreement with Raman results.
and a locked in phason in the c(ac)b geometry below '" 90 K [4] . Moreover, another totally symmetric soft mode was seen below the 74 K transition [4] .
No far infrared data have been available up to now.
In the isomorphic K2SeO4 both amplitudon and phason were observed in the very far infrared [7, 8] , in agreement with specific selection rules for incommensurate phases. Similar spectra are expected for RZC, as well. Therefore we performed measurements in the 6-400 cm -1 region and report on the results in this paper.
2. Experimental. -A large single crystal of RZC (~ 5 cm3) grown from water solution was x-ray oriented, cut and polished to obtain (010) and (100) platelets. Two experimental techniques were used. In the 30-400 cm -1 region bulk reflectivity was measured using a RIIC FS-620 Fourier interferometer adapted for reflectivity measurements of small samples [9] (5-8 mm diameter, -1 mm thickness). In the 6-22 cm -1 1 region a complex transmittance of planeparallel platelets was determined using a monochromatic spectrometer with a tunable electron-beam backward-wave oscillator (BWO) as a source [10] . Two The low-frequency part of our spectra (dotted part in figure 2 ) was calculated directly from transmission measurements. Figure 3 shows an example of a typical transmittance spectrum T(v) for E II c recorded by tuning of one BWO. In the low-frequency part of the 84 K spectrum, where the sample is relatively transparent, interference oscillations are seen. In addition, at the high-frequency end a sharp absorption peak appears. The room-temperature spectrum is featureless and its nonlinear fall down shows an increasing absorption with increasing frequency. Such T(v) spectra in combination with p( v) spectra were evaluated to obtain the optical constants n (refractive figure 4. 4. Discussion. -As all polar modes lay in our spectral region it is of interest to compare the static and optic permittivity with the strength of all modes. This is best done by checking the generalized Lyddane-Sachs-Teller relations [11] The results are summarized in table II. In some cases (especially for E II a (300 K)) the right-hand side of equation (2) The most important from the theoretical point of view are the lowest-frequency modes, especially amplitudon and phason. In the commensurate ferroelectric phase only the q = 0 amplitudon should be active in the A 1 spectrum [14] . As seen from figure 3, below 130 K a sharp distinct mode at -18 cm-1 arose from the absorption background. The two-oscillator fit (background plus the 18 cm -1 mode) has revealed that its frequency and strength remain constant (see Table I ), but its damping decreases from -2 cm -I at 130 K to 0.8 cm -1 at 84 K. This mode corresponds to the hard Raman mode rather than to amplitudon [6] . The behaviour of its damping can be understood as caused by the coupling with the q = 0 amplitudon which according to Raman data [6] [7, 8] in agreement with theoretical expectations [14] .
Finally, let us mention the strong increase of the low-frequency E II c absorption tail with increasing temperature. It seems not to be caused only by partial softening of the mode in the 40-30 cm -1 region because the 8'(v) spectrum is not an increasing function of frequency above 223 K, as it should be for an oscillator model. The additional absorption resembles' that in (NH4)2BeF4 [15] where we interpreted it as a disorderinduced one-phonon absorption. ' In RZC it could be rather a soft-mode enhanced two-phonon absorption.
